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Abstract
Endoscopic retrograde cholangiopancreatography (ERCP) is technically more challenging in patients with postsurgical
anatomy such as Billroth II anastomosis and Roux-en-Y anastomosis, frequently mandating an operative intervention. Cur-
rently, ERCP using balloon-assisted enteroscopy (BAE) has become the main approach in patients with complex postoperative
anatomy. This article presents the technical aspects of performing ERCP with BAE in patients presenting with complex
postsurgical anatomy having biliary problems. ERCP using BAE is feasible in patients with complex postsurgical anatomy,
permitting diagnostic and therapeutic interventions in 80% of patients. This article is part of an expert video encyclopedia.
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Techniques
Endoscopic retrograde cholangiopancreatography (ERCP);
double-balloon enteroscopy (DBE) and single-balloon
enteroscopy (SBE) (balloon-assisted enteroscopy (BAE)).
Materials
• Double-balloon enteroscopes, EN-450T5; Fujiﬁlm, Saitama,
Japan.
• Single-balloon enteroscopes; Olympus, Tokyo, Japan.
• Overtubes for SBE and DBE; Olympus and Fujiﬁlm.
The list of therapeutic devices is shown in Table 1.
Background and Endoscopic Procedure
ERCP is technically more challenging in patients with post-
surgical anatomy of the upper gastrointestinal (GI) tract such
as Billroth II anastomosis and Roux-en-Y anastomosis, fre-
quently mandating an operative intervention.1 BAE-assisted
ERCP is the performance of either diagnostic or therapeutic
interventions of the biliary or pancreatic ducts using the
diagnostic or therapeutic balloon enteroscope in patients with
previous complex upper GI surgery.2–6 Successful intubation
of the afferent limb is deﬁned as localization of the proximal
end of the anastomosis, i.e., ability to identify the opening of
the hepaticojejunostomy or papilla of Vater. Diagnostic suc-
cess is deﬁned as successful duct cannulation, and therapeutic
success is deﬁned as the ability to endoscopically treat the
underlying disorder.2,3 Complications as a consequence of
endoscopy are deﬁned according to standard criteria and ex-
perience of large centers performing DBE.2–6
This article presents the key aspects of BAE-ERCP in pa-
tients with surgically altered upper GI tract. Careful review of
the previous operative report is mandatory in order to
understand the surgical changes and adequately plan the
intervention. Occasionally, the medical records do not contain
exact information concerning the operation, or there are no
surgical records available. In these situations it is advisable to
perform a standard esophagogastroduodenoscopy before
DBE-assisted ERCP to better delineate the anatomy of the
upper GI tract (Table 2).
Key Learning Points/Tips and Tricks
• BAE-ERCP permits intubation of the afferent limb in 90%
of cases.
• BAE-ERCP is an effective technique to visualize the
biliary tree.
• BAE-ERCP permits therapeutic interventions in approxi-
mately 80% of cases.
Complications and Risk Factors
Adhesions due to surgical perforation of the small bowel can
occur while trying to advance the scope into the afferent loop.
Owing to its small size, the hepaticojejunostomy may be
perforated during balloon dilation.
Alternatives
If the bile ducts are dilated, percutaneous transhepatic cho-
langioscopy with drainage can be attempted.
Surgical exploration with performing hepaticojejunostomy
again can be done.
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
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Scripted Voiceover
Time (min:sec) Voiceover text
00:00–00:50 Careful review of the previous operative report is
mandatory in order to understand the surgical
changes and adequately plan the intervention.
Understanding the post-surgical anatomy is crucial
for succeeding in balloon-assisted enteroscopy
(BAE) endoscopic retrograde
cholangiopancreatography (ERCP). In general BAE-
ERCP in patients with Whipple’s surgery
or Billroth II anatomy is easier than in patients with
Roux-en-Y anatomy. This ﬁgure shows the
anatomical situation in three different Roux-en-Y
settings:
On the left you see BAE-ERCP in Roux-en-Y vertical
banded gastroplasty. This is a complete gastric
bypass.
The ﬁgure in the middle depicts BAE-ERCP in Roux-
en Y hepaticojejunostomy.
On the right you see BAE-ERCP in Roux-en-Y after
total gastrectomy.
00:51–01:05 When performing BAE-ERCP it is better to utilize an
enteroscope with a larger working channel, as it
permits the passage of a larger variety of ERCP
utensils. Moreover, for these complex procedures it
is wise to use insufﬂation of CO2, instead of air, to
minimize the patient’s discomfort.
1:06–01:27 The afferent limb can be missed during insertion of
the scope. A ﬁnding that hints towards
advancement into the efferent limb is the
ﬂuoroscopic visualization of the endoscope in the
mid-abdomen.
1:28–01:41 Clues to the presence of an anastomosis are
discontinuity and loss of Kerckring’s folds,
paradoxical peristalsis and luminal dilation.
01:42–01:57 Once the entero-enteric anastomosis is found, the
enteroscope is directed into the right-sided
opening, which often is ﬁlled with yellow-colored
air ‘‘bubbles’’. These bubbles are the result of bile
saponiﬁcation.
Table 1 Diagnostic and therapeutic devices available for BAE-ERCP
Utensil Commercial data
Tapered-tip ERCP (biliary) catheter F3CTPK1810250M; Fujinon, Europe, Willich, Germany and
CAN1-B3-18-260-35; Medwork, Ho¨chstadt/Aisch, Germany
Guidewires
FTE-Wildcat nitinol exchange guidewire F3LQPK 0850650X-S (650 cm, diameter: 0.035 in; Fujinon
Jagwire Boston Scientiﬁc, Nattick, MA, USA (450 cm, diameter 0.035 in)a and
WR1-F1-21-500 (500 cm, diameter: 0.021 in); Medwork
Sphincterotome FTE-Papillotome: F3QTEW1830250-S; Fujinon and
PAP1-02-30-21-OL
Precut sphincterotome F3QYEW1802250Z-S (for 0.021 in wire); Fujinon
BII PAP1-N2-20-21-OL (for 0.021 in wire)
Basket (25 mm) F1NSEW1825250Z-S and ROT-E45-25-350-EIN; Fujinon,
BAS1-C1-20-18–260 (20 mm); Medwork, and
BAS1-C2-25-23–260 (25 mm); Medwork
Injection needle F2EZTV1805250HP-S; Fujinon and
INJ1-A1-07-5-18–260 and INJ1-A1-5-23–260; Medwork
Plastic stents Wilson Cook, Winston Salem, NC, USA. 7FR biliary or pancreatic stents pusher for
7FR Stents: Fujinon FPU7270 (length 270 cm)b
Dilation balloons CRE TTS balloons ranging from 6–15 mm diameter: Boston Scientiﬁc
Lubricant Fresenius Kabi MCT oil; Fresenius Kabi, Bad Homburg, Germany
aAn exchange is not possible using wires shorter than 500 cm.
bStents can also be pushed using the biliary catheter over the wire.
Abbreviations: BII, Billroth II; BAE, balloon-assisted enteroscopy; CRE, controlled radial expansion; ERCP, endoscopic retrograde cholangiopancreatography; MCT, mid-chain
triglycerides; TTS, through the scope.
Table 2 Diagnostic and therapeutic interventions using BAE-ERCP
Cholangiogram
Cholangioscopy
Pancreatogram
Stent removal
Stent insertion
Papillectomy
Sphincterotomy
Precut sphincterotomy
Papillectomy
Stone removal
Balloon dilation
Removal of dislocated metal stent
Abbreviations: BAE, balloon-assisted enteroscopy; ERCP, endoscopic retrograde
cholangiopancreatography.
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01:58–02:12 If the scope is moving towards the liver shadow, has
crossed over the spine from left to right, and has
assumed a spiral shape; the afferent limb has been
intubated.
02:13–02:24 Successful deep intubation of the afferent limb is
deﬁned as localization of the oral end of the
anastomosis.
02:25–02:33 After identifying the pouch, the scope is retrieved to
locate the hepaticojejunostomy or papilla, usually
10 to 15 cm distally.
02:34–02:51 Generally, the opening of the hepaticojejunostomy is
very small.
When there is no complete bile duct obstruction, bile
or a mucoid substance can be seen ﬂowing out of
this small oriﬁce.
02:52–03:01 In such circumstances the opening may be as thin as
a 0.035 in guidewire.
03:02–03:37 But occasionally the hepaticojejunostomy opening is
very large, permitting the introduction of the tip of
the double-balloon Enteroscopy (DBE) into the
common bile duct, therefore allowing the
performance of a direct cholangioscopy.
We have proposed a useful endoscopic radiologic
classiﬁcation which classiﬁes the
hepaticojejunostomy into small and large oriﬁce
and short and long stenosis.
03:38–03:59 In our experience cannulation of the
hepaticojejunostomy is not a major challenge.
Cannulation of an intact papilla is more difﬁcult, or
impossible.
04:00–04:07 Existing stents facilitate cannulation of the bile duct.
04:08–04:37 BAE-ERCP allows for a myriad of diagnostic and
therapeutic interventions in the biliary tract. Here
we see an example of balloon dilation in a patient
with stenosed hepaticojejunostomy, cholestasis
and recurrent cholangitis.
04:38–04:55 This other patient had a small but major stricture that
was treated with double stenting.
04:56–05:14 In this 65-year-old patient multiple stones were
extracted with a basket after the
hepaticojejunostomy was dilated with a balloon.
05:14–05:29 This patient with a Billroth anastomosis and
cholangitis underwent a sphincterotomy followed
stent insertion
05:30–05:35 BAE-ERCP is a useful addition to our endoscopic
armamentarium.
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